Cysteine proteinase inhibitor in cultured human medullary thyroid carcinoma cells.
The TT cell line of human medullary thyroid carcinoma, that retains some of the differentiated functions of thyroid C cells including the synthesis and secretion of calcitonin, was found to contain and release into the culture medium cysteine proteinase inhibitor(s), cystatin(s). The major inhibitor, which is similar to, if not identical with, cystatin C, is constitutively released, or secreted, by TT cells. The rate of secretion of cystatin, quantified by titration of inhibition of papain, was stimulated by dibutyryladenosine 3':5'-cyclic monophosphate, forskolin, the calcium ionophore A 23187, and by the tumor promoter, 12-O-tetradecanoylphorbol-13-acetate (TPA). Neither forskolin nor TPA had, however, an effect on the level of the inhibitor in TT cells. Treatment with n-butyrate strongly inhibited the proliferation of TT cells, and led, in 4 to 7 days, to a doubling of the intracellular concentration of cystatins. Northern blot hybridizations to a 32P-labeled riboprobe complementary to human cystatin C cDNA indicated that cAMP, forskolin, and TPA had no effect on the steady-state levels of cystatin C mRNA. These data indicate that release of cystatin(s) from TT cells is regulated by cAMP-calcium-protein kinase C mechanisms that appear to be similar to those that regulate the secretion of calcitonin from these cells. However, in contrast to the calcitonin gene, the expression of the cystatin C gene in these cells is not regulated by cAMP or TPA. By a combination of acetone fractionation, affinity chromatography on Cm-papain-Sepharose, and gel exclusion chromatography a protein of approximately 14 kilodaltons was isolated from TT cells that reacted with antibodies against human cystatin C, and strongly inhibited papain. Cystain secreted by TT cells also had a molecular weight of 14 kilodaltons, and reacted with anti-human cystatin C antibodies. The physiologic and pathologic roles of cystatins in different cell types remain to be established. The TT cells provide a suitable cell type to study the regulation of the expression of the cystatin gene and the mechanism of cystatin release.